The relationships among the severity of spinal cord injury, motor and somatosensory evoked potentials and spinal cord blood flow.
To characterize the changes in axonal function in the motor and somatosensory tracts of the cord after spinal cord injury (SCI) and to correlate these changes with spinal cord blood flow (SCBF), the relationships among the severity of SCI, motor and somatosensory evoked potentials (MEPs and SSEPs) and SCBF were examined. Fifteen rats received a 1.5 g (n = 5), 20 g (n = 5) or 56 g (n = 5) clip compression injury of the cord at C8. SCBF at the injury site was measured by the hydrogen clearance technique 35 min before and 30 min after SCI. Concomitantly MEPs from the cord at T10 (MEP-C) and from the sciatic nerve (MEP-N) and SSEPs were recorded. A linear relationship (r = -0.89, P less than 0.002) was found between the severity of SCI and the reduction in SCBF at the injury site. Linear discriminant analysis revealed that both the MEP (P less than 0.0001) and SSEP (P less than 0.003) were significantly related to the severity of SCI. Furthermore, the amplitude of the MEP (r = 0.65, P less than 0.0001) and SSEP (r = 0.58, P less than 0.001) was significantly correlated with the posttraumatic SCBF. Multiple regression revealed that both the severity of cord injury and the degree of posttraumatic ischemia were significantly related to axonal dysfunction after SCI. While the MEP was more sensitive to injury than the SSEP, the SSEP more accurately distinguished between mild and moderate severities of cord injury. Axonal conduction in the motor and somatosensory tracts of the cord was significantly correlated with the reduction in posttraumatic SCBF and, therefore, these data provide quantitative evidence linking posttraumatic ischemia to axonal dysfunction following acute cord injury. Furthermore, this study validates the hypothesis that the combined recording of MEPs and SSEPs is an accurate technique to assess the physiological integrity of the cord after injury.